Induction of thermotolerance in early postimplantation rat embryos is associated with increased resistance to hyperthermia-induced apoptosis.
Previously we reported that hyperthermia (43 degrees C) induces cell death in neurulation stage rat embryos as part of the pathogenesis culminating in abnormal growth and development. We now show that hyperthermia-induced cell death occurs by a process termed apoptosis. DNA fragmentation, a hallmark of apoptosis, was noted as early as 2.5 hr after embryos were exposed to 43 degrees C. A smaller but significant increase in DNA fragmentation was also observed in embryos exposed to 42 degrees C, but only at the 5 hr time point. In control embryos, TUNEL-positive apoptotic bodies were consistently observed in the neuroepithelium at the point of neural tube closure and in the optic stalk. In embryos exposed to 43 degrees C, the number of TUNEL-positive apoptotic bodies was significantly increased. Using both gel electrophoresis and TUNEL, we also show that the induction of thermotolerance is associated with a significant reduction in DNA fragmentation. Together our results show that specific programmed cell death and hyperthermia-induced cell death correlate with internucleosomal DNA fragmentation characteristic of apoptosis. Finally, we show that the induction of thermotolerance in rat embryos is associated with a significant reduction in internucleosomal DNA fragmentation and associated apoptosis.